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REDUCING HEAT LOSSES WITH CERAMIC FIBER
Ronald E. Domst
Christy Firebrick Company
St. Louis, Missouri

Abstract
A series of case histories describing how various industries have conserved
energy by using ceramic fiber.
In addition to the energy savings, other
advantages are achieved, such as better working conditions and increased
production.
Documented figures obtained by these companies indicate the
percentage or dollar value saved.
1.

INTRODUCTION

Most people have expressed great concern
over America's energy shortage and our
dependence on foreign countries for our
supply.
Because of this shortage the govern
ment is becoming more and more involved in
monitoring and regulating industry's usage
of energy.
Over the past several years we have seen
regulations limiting the use of energy for
both the consumer and Industry.
These
limitations will not be getting any less
in future years. Curtailment of natural
gas supplies will reduce your ability to
maintain or increase production unless you
can find ways to do more with less.
This paper is a summary of several industries
and specific companies that have been able
to reduce their energy consumption.
The data
listed is from data each company has col
lected.
2.

DISCUSSION

The types of Industries discussed in this
paper many times use similar methods for
reduction of energy losses, but I have tried
to group as many as possible for a given
industry.
Although I use no company names,
the data is gathered from actual companies.
2.1

On reverb type furnaces there is usually at
least one well and perhaps two. These are
used to add metal ingots or scrap to the
furnace for melting and in some cases to
dip-out finished metal for casting.
The
size of these wells can vary considerably,
but in any case the molten metal is open
to the air and radiating a tremendous amount
of heat.
One large manufacturer with several reverb
furnaces found that they were only charging
their furnaces about once per hour for five
or six minutes.
During this time the well
had to be opened, but for the remaining
fifty-five minutes there was no reason for
it to be. Because the aluminum in the well
was quisent, we suggested the use of a
ceramic fiber well cover.
The particular furnace chosen for the well
cover had its own individual gas metering
system and was monitored prior to covering
the wells. A cover consisting of 14 gauge
steel backing with two inch sides for
strengthening was fabricated. The u n d e r s i d e
of the cover was studded and three one-inch
layers of fiber blanket impaled and c l i p p e d
onto the studs. The total cost of the co ver
was approximately $100.00 totally f a b r i c a t e d .
After the cover was placed in use, the only
time the operators removed it was for charg"
ing the furnace.
Therefore, for over 90%
of the time the well was covered. As the
furnace was monitored again the gas usage
was found to drop about $30.00 per day. A
sensational payback perior of less than four
days had been observed. They continued to
check this furnace and have continued to see
similar results. This company has since put
covers on all the wells with the same or very
close results.

SECONDARY ALUMINUM FOUNDRIES

If any of you have spent time in an alumi
num foundry, or for that matter a nonferrous foundry you probably have seen
many areas of heat loss. We have done
considerable work in these plants and found
several solutions to heat loss problems.
One of the easiest areas to observe is the
open wells, crucibles, launders, and ladles.
Each of these, whether containing metal or
simply being heated before metal is added
is open to the atmosphere and heat can
readily escape.

Since our first installation we have made
covers for many companies and all report tre
mendous savings.
Recently we have seen that
some of the people manufacturing reverb
furnaces have included covers with their new
furnaces.
6 SO

A very similar application was completed
where a company had a launder carrying
aluminum from one area to another. Usually
these are open troughs with molten metal
flowing through them. By adding a cover
consisting of two inches of ceramic fiber,
one West Coast plant was able to save
$1,500.00 per year in fuel costs. With a
capital investment of less than $500.00
for the cover, it once again proved a valua
ble investment.
The other area where foundries tend to use
gas as if it were unlimited in supply is in
heating ladles prior to filling them with
metal. One of the most common practices is
to drop a burner with flexible gas line over
the crucible edge and light the burner. As
they normally turn the burner to full fire
about 85 - 9056 of the heat circulates through
the ladle and out into the air.
Once again in this application a relatively
thin cover of three inches of ceramic fiber
was placed over a ladle. The resulting heat
savings was greater than 50%. Considering
that a medium sized foundry could heat six
to eight ladles per shift and can use one cover
for all the ladles the payback is almost
immediate. A ladle cover of this nature would
cost only about $150.00.
There are many other applications for ceramic
fiber in these foundries and many other
industries have similar applications.
2.2

Brick, including insulating firebrick,require
a large amount of heat before they (and the
furnace) reach a stable condition at the
required temperature.
Heat storage has to
be supplied each time the furnace is brought
from ambient up to temperature. Ceramic
fiber conversely has a low heat storage,
usually about 10-15% of that of the insulat
ing firebrick. Therefore, when a furnace is
cycled once or more per day a savings of
6,000 - 7,000 BTU/sq.ft. is not unusual.
This is strictly a heat storage savings.
One large steel castings company has seen
40-50% fuel consumption reduction over a
one year period by insulating with ceramic
fiber. They changed all eleven of their car
bottom heat treat furnaces over to fiber
during a period of 15 months during 19751976. Even though this company has seen
curtailments in their natural gas supply of
as much as 6 5 % they have been able to con
tinue their operations with little change.
Several additional items were listed as
advantages of the fiber lining besides the
energy saving they had achieved:
(1)

Furnace heat-up time has been reduced
from 12 hours to only 45 minutes.
This
is due to the great reduction in heat
storage listed previously.

(2)

Cycle time has been reduced from 8 hrs.
or 3 heats per 24-hour day to 3 hrs.
or 8 heats per day. This is an increase
in productivity of 167%.

HEAT TREATING

Most furnaces in the heat treating industry
(3)
offer a different problem than foundry furnaces
in that they are cycled. Many furnaces are
operated on a dally, eight hour basis, and
(4)
must be heated up with each load. In this
type of operation a second aspect of ceramic
fiber comes into view - heat storage.
In bringing a furnace, with a load in it, up
to temperature, three items have to be
included when calculating heat requirement:
heat loss, power to heat load, and heat
storage. Of these, one is a constant, that
is the load requirement. To bring a given
weight of a material to a set timperature
requires a certain number of BTUs, regardless
of the furnace lining.
Where the lining becomes important and ceramic
fiber is a standout is in heat loss and heat
storage. If heat flow tables are observed,
it is usually seen that the heat loss dif
ference between ceramic fiber and insulating
firebrick of equal thickness is about 50%,
and often less than that. Therefore, you will
see 50-100 BTU/sq.ft./Hr. savings in using
ceramic fiber. In a large furnace operated
over a long period of time this can produce
substantial savings, however, the big savings
is in heat storage.
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(5)

Cool-down of the furnace is sufficiently
quick that another car can be loaded
15 minutes after the furnace is shut off.
Because the door jams and doors are made
of ceramic fiber a better seal is
achieved which improves quality, reduces
heat loss, and creates better working
conditions.
Becuase the wall thickness has been
reduced from 15-1/2" to a thickness of
6" there has been greater volume made
available for additional load.

A second company which is using a roller
hearth annealing oven has reduced heat losses
in a somewhat different manner. This plant
has operated on a twenty-four hour operation
for five days per week since first opening.
With the firebrick lining in the furnace
they would reduce their temperature on the
week-ends by about 300°F. Sunday evening an
operator would come in on the third shift to
raise the temperature for operation on
Monday morning.
By replacing the insulating firebrick with
ceramic fiber a heat loss reduction of 30
BTU/sq.ft./Hr. was realized.
With this
furnace being 150 ft. long this amounted to
about 2,100 BTU/Hr., however, this was not a

significant number, but because the furnace
can be heated from ambient to the 1750°F
operating temperature in only one-half hour,
it is turned off entirely over the week-end.
The savings of two days of idle time each
week plus holidays has amounted to over
$10,000.00 per year in energy savings alone.
Added to this is the overtime pay for an
operator each week for Sunday night start-up.
In addition, with ware being fed through on
rollers there are jam-ups in the furnace
several times per year. With a brick lining,
turn-around to cool the furnace and reheat
it was about five days not counting repair
time.
With the ceramic fiber lining less
than four hours is required, three hour
cool down, and one-half hour heat-up. This
adds several days production each year and
reduces idle time.
Although the furnaces discussed are of quite
large size, over 2,000 cubic feet each,
small furnaces can also benefit. Many heat
treaters have small operations with furnaces
of only 8 - 1 0 cubic feet. These operations
usually do not have large amounts of capital,
and therefore can be helped by only small
reductions in energy usage.
A small midwest tool company operating six
slot forges realized a fuel savings of 26?
by using fiber linings. These furnaces have
the walls and ceiling lined with fiber. The
area around the slot and the floor are hard
refractories becuase of metal parts laying
on them or abrading across them.

One Missouri manufacturer has put In a trial
of fiber paper in an area of their kiln which
needed repair. With the old kiln cold face
temperatures were running about 550°F.
They
agreed to place the test in about a twelve
foot band about half-way up the kiln. The
new lining, 1/4 inch of paper behind the
normal lining, reduced the shell temperature
by 150°F to 400°F. The remainder of the kiln
is not ready for rebuild; it will take about
two years before it is all completed, but the
plant superintendent is sold on the idea and
will continue to line with paper where he can
A second manufacturer has placed 1/8 inch of
ceramic fiber paper behind six inches of
alumina refractory. The shell temperature
on this kiln was running at about 500°F prior
to the fiber installation. With a cost of
$2.00 per 1,000 cu. ft. of gas and a rating
of 1,000,000 BTU/cu. ft., a theoretical cal
culation results in a savings of $7,000.00
per year with the paper addition.
As the kiln has been operating for only about
six months, the figures are incomplete but
for this ten foot diameter 300 ft. long kiln
it appears that the savings will top the
theoretical figure by 10 - 15 % ■ Based on
the relatively low cost for ceramic fiber
paper, a payback period of less than 50 days
will be seen. I'M sure that most of us would
be very pleased to see paybacks of this type.

One thing which did help where the hard
refractory is being used was the use of one
layer of 1/8" ceramic fiber paper against
the shell.
This produced a reduction in
shell temperature of about 50°F, and with a
low capital outlay of about $15-00 each.
2.3

reasons, in a rotary kiln the material is
being passed directly over the refractory and
a hard lining must be used due to the wear
considerations. But we aren't giving up here
Again we can go back to the previously
mentioned ceramic fiber paper. A layer about
1/4" thick against the shell behind the hard
brick can prove very useful.

CEMENT KILNS

Although many people may have been in metal
working plants and ceramic plants, many have
not toured a cement manufacturing facility.
One item which came as a surprise to me is
that the cement industry is the sixth largest
energy consuming industry in the country.
Cold face temperatures on rotary kilns used
in the cement industry often run from 500 to
850°F.
If an O.S.H.A. inspector walked into
a heat treat shop or ceramic plant and saw
this you can imagine their outrage. We all
pretty much agree that you will not see this,
but cement kilns with surface areas of
several thousand square feet operate this
way on a daily basis.
As you can see, the
cement industry is extremely energy intensive
and wasteful.
One fast objection we can expect is: "How do
you line a rotary kiln with ceramic fiber?"
The answer is: "You don't". For obvious
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One area which in production is closely akin
to the cement industry is the manufacture of
clay.
It must be calcined. Because clay is
calcined in rotary kilns like cement, the
same principle would apply.
As a show of
confidence for this application, our company
is using fiber paper in a new clay kiln at a
joint venture operation. This will be In
operation before the first of the year.
2.4

STRUCTURAL CLAY PRODUCTS

The structural clay products industry, or
ceramics as many people prefer to call it, is
one of the oldest known to man. Also, if you
have seen some of the plants producing these
materials you would think they were the
originals. Although many companies are
trying to modernize, most have a long way
to go.
There are three basic types of kilns which
are used in this industry: periodic shuttle
type, tunnel kilns, and beehives.
Ceramic
fiber has been used with each type, but to
varying extents.

The tunnel kiln is probably using the least
fiber of all three. This is partially
because they are continuous kilns and with
extremely thick walls, 18" is usual. The
heat storage is spread over so many months,
it is insignificant and heat losses are low.
However, there are areas where ceramic fiber
can be useful.

the savings can be paid back in less than
six months.

During a recent installation in the St.Louis
area the burners in a brick kiln were turned
back about 5 % by small fiber overlays.
Although the wall and crown of the kiln were
relatively cool, small areas in the burner
area, about 2 ft. by 4 ft. each, were running
300 - 350°F. In these instances the fiber
blanket was cemented to the outside of the
wall with a high temperature mortar. You
could hold your hand on this area of the kiln
indicating less than 175 °F> and the fireman
immediately had to adjust the burners down
ward to compensate for the lower heat losses.

Cost of a complete beehive kiln of this
type including steel shell, burners and
lining is about $35,000.00 to $b0,000.00
for a 5,000 cubic foot kiln. Labor for
laying the brickwork in conventional con
struction for a kiln of this size would
cost about the same amount and take
considerably longer.

Additional factors listed by this manufac
turer as being reasons for converting to
ceramic fiber are more uniform firing,
quicker kiln construction, faster turn
arounds and increased productivity.

3.

CONCLUSIONS

When private consumers come to these
companies and ask: "What are you doing to
conserve energy?" - they all have quick
come-backs. Although ceramic fiber isn't
the complete answer to energy conservation,
it sure helps. Additionally, the added
productivity, better working conditions,
and lower production costs are all reasons
to consider ceramic fiber.

Another area where fiber has helped reduce
heat losses is to insulate the bottom of the
kiln cars. One layer of fiber blanket can
reduce the heat loss by from 3 to 55. Another
important factor here is that It also reduces
the heat on the metal cars, reducing the
repair costs. Also, where the cars butt
together the fiber forms a flexible seal
which fits the contour of the next car.
Firebrick will not do this and results in
gaps where heat can freely escape.

Now, what are your applications? I think
that each and every one of us who has high
temperature applications can benefit from
use of ceramic fiber.

The modern shuttle kiln is being lined with
ceramic fiber. A typical kiln of this type
is only about 200 cubic feet and operates, as
the name Implies, on a cyclical nature. With
ceramics, unlike metals discussed previously,
you cannot change the firing schedule signi
ficantly or you will thermal shock the ware.
One West Coast manufacturer has found 305
fuel savings with a ceramic fiber lined kiln
as compared with the conventional firebrick
kiln. They have been able to reduce their
cycle time slightly, but as just mentioned
tot significantly because of thermal shock.
They feel that one intangible item that can
be attributed to the ceramic fiber lining
is decreased losses. Because ceramic fiber
has little heat storage and a high reflec
tivity, the heat is extremely uniform.
The traditional kiln in the firing of ceramic
products, dating from the Indians of the
Southwest - with the exception of gas firing,
is the beehive. This is a circular type,
domed kiln in which the door is normally
bricked-up and sealed prior to firing. Many
structural clay plants have twenty or thirty
°f these kilns, usually many years old, in
the large outdoor area.
Converting kilns at one company which has now
done six kilns has resulted in a gas savings

of about 305 average for each. When these
kilns are operated on a continuous basis,
with the exception of loading and unloading,
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